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Small and medium-sized enterprises (SMEs) struggle with the paradox of developing new
products and technologies on the one hand and minimizing costs on the other. These SMEs
must be innovative to survive and grow. However, compared to large firms, SMEs have several
problems in their innovation process, which negatively influence their overall innovation
performance. This research explores successful patterns of internal SME characteristics that
lead to high overall innovation performance. Cluster analyses were conducted to find patterns
in the internal characteristics of SMEs with high overall innovation performance. We find that
companies that focus on incremental innovation and that achieve high overall innovation
performance indeed share a pattern in their internal organization, when controlling for inno-
vation type. The paper adds to the current body of knowledge by comparing high- and
low-performing companies based on competence differences. Because real-life organizations
consist of multiple organizational characteristics, we also contribute to management practice
by simultaneously addressing multiple organizational characteristics for the successful orga-
nization of innovation.
Introduction
For small and medium-sized enterprises(SMEs),1 new product development (NPD)
is of high importance if they want to survive
and grow. However, while SMEs need to inno-
vate, they must also minimize costs (Hanna &
Walsh, 2002). Compared to large firms, SMEs
have a number of typical problems with
regard to their innovation process. They have
greater financial constraints, they have more
manpower bottlenecks in terms of too few or
inadequately qualified personnel, and they
often do not have other products (cash cows)
to compensate for a lack of sales and profits
(Nooteboom, 1994; Kaufmann & Tödtling,
2002). On the other hand, SMEs also have
some advantages with regard to innovation.
SMEs are usually less bureaucratic and gener-
ally have greater incentives to be successful
than large firms (Nooteboom, 1994; Michael &
Palandjian, 2004). The problems that SMEs face
in their innovation processes lead to low inno-
vation performance. However, high innovation
performance is an important denominator of
competitive advantage for SMEs (O’Regan,
Ghobadian & Sims, 2006). Therefore SMEs
must find a way to achieve high innovation
performance. One way to do this is by arrang-
ing their internal organization in such a
way that a fit between the internal organiza-
tion and the environment of the SME is
created (DeWeerd-Nederhof, 1998; DeWeerd-
Nederhof et al., 2007). However, the exact
architecture of such an internal organization
remains rather vague.
In researching the relationship between
innovation performance and the organiza-
tional characteristics, many authors focus
on one or two organizational characteristics
(Meyer, Tsui & Hinings, 1993). For example,
Miles and Snow (1978) focus on business strat-
egy types, and Clark and Wheelwright (1992)
focus on team structures. This narrow focus
unfortunately leads to a form of reductionism
(Drazin & Van de Ven, 1985). This form of
reductionism can be overcome by simulta-
neously addressing the multiple internal
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characteristics of (holistic) organizations
(Miller & Friesen, 1984; Meyer, Tsui &
Hinings, 1993). Only by simultaneously ad-
dressing the multiple internal characteristics
of (holistic) organizations can relationships
between performance and these organiza-
tional characteristics be fully understood
(Drazin & Van de Ven, 1985). Therefore, in this
study we address multiple internal character-
istics simultaneously.
The level of resources and the mix of orga-
nizational characteristics (the pattern) is differ-
ent for radical and incremental innovation
(Wheelwright & Clark, 1992). Therefore, in this
research we distinguish between radical and
incremental innovation and focus on patterns
of internal characteristics.
Parry et al. (2009) examine the impact on
perceived cycle time of six variables that reflect
a business unit’s NPD strategy, NPD environ-
ment, product strategy and NPD processes on
a dataset of 164 US companies. They consider
the pattern of relationships among these six
factors. In particular, they define theoretical
and empirical ideal profiles and examine the
impact of deviations from these profiles on
perceived cycle time (Parry et al., 2009). We
build on the research of Parry et al. (2009) and
include eight additional countries in the analy-
ses. Furthermore, we compare the differences
in innovation performance across companies.
The main objective of this paper is to search
for successful patterns of internal characteris-
tics of the SME to explain differences in overall
innovation performance. Our contribution lies
in the comparison we make between high-
and low-performing companies based on
competence differences. Because real-life orga-
nizations consist of multiple organizational
characteristics, we also contribute to manage-
ment practice by simultaneously addressing
multiple organizational characteristics for the
successful organization of innovation.
The next section consists of a literature
review on internal SME characteristics that
culminates in a number of testable hypotheses.
The third section describes the methodology
and the dataset that is used to test the hypoth-
eses. After presenting the results in the fourth
section, we provide a discussion and then end
the paper with conclusions and suggestions
for further research.
Theoretical Framework
In this section we describe the definition of
innovation that is used as well as the internal
SME characteristics that are the independent
variables of this research. At the end of this
section, we present the research hypotheses.
Innovation Performance
Wheelwright and Clark (1992) use three
categories of commercial development pro-
jects: derivative (incremental), breakthrough
(radical) and platform projects. Studies have
confirmed that radical and incremental inno-
vation projects do indeed need different strat-
egies and structures (Ettlie, Bridges & O’Keefe,
1984); different technology adoption models
(Dewar & Dutton, 1986); and different envi-
ronmental, organizational and process factors
(Koberg, Detienne & Heppard, 2003). There-
fore, in this research we distinguish between
radical and incremental innovation.
When we use the term innovation, we refer
to the innovation concepts formulated by
Afuah (1998) and Garcia and Calantone (2002).
They state that, in the field of high technology,
innovation is invention + commercialization
(Afuah, 1998; Garcia & Calantone, 2002).
The performance that is achieved at the end
of the NPD process is the innovation perfor-
mance at the firm level. It can be defined as the
sum of the successes of a firm’s innovations
(Salomo, Strecker & Talke, 2007). Innovation
performance can be measured using three
items: the existence of a strong emphasis on
research and development (R&D), the intro-
duction of many new products/services over
time, and significant changes in products/
services (Miller & Friesen, 1982). An alternate
way to measure innovation performance is pre-
sented by Cooper and Kleinschmidt (1995).
They present a number of measures for inno-
vation performance at the firm level: success
rate, sales percentage, profitability relative
to spending, technical success rating, sales
impact, profit impact, success in meeting sales
objectives, success in meeting profit objectives,
profitability relative to competitors, and
overall success. Of these performance mea-
surements, the sales percentage (represented
by new or modified products) most clearly
indicates whether a company is successful in
NPD at the firm level (Cooper & Kleinschmidt,
1995). We adopt this operationalization of
innovation performance in this research.
Internal SME Characteristics
Internal characteristics of an organization are
important denominators for the innovation
performance of that organization. The combi-
nation of these characteristics is of particular
interest as organizations consist of multiple
variables that are represented in their coher-
ence and the way they influence each other.
Ernst (2002), Cooper, Edgett and Kleinschmidt
(2004a, 2004b, 2004c), and Kahn, Barczak and
Moss (2006) compare the internal characteris-
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tics of best- and worst-performing companies
in NPD. As a result they all present a frame-
work of success factors for NPD. The categori-
zation of internal characteristics that the
authors use in their frameworks differs, but
the success factors are to a great extent similar.
Table 1 shows these frameworks as they
are represented by the original authors. For
the sake of comparison we only adjusted the
sequence in which the main concepts in the
frameworks were represented. As the frame-
works all underline the importance of strategy,
process (including market research), and orga-
nization (including what Cooper, Edgett and
Kleinschmidt (2004a, 2004b, 2004c) and Kahn,
Barczak and Moss (2006) categorize as people),
we used these variables in this research to
analyse the internal characteristics of the SME
that influence innovation performance.
To search for successful patterns of internal
SME characteristics to explain differences in
innovation performance, we used the concep-
tual model shown in Figure 1.
This figure represents the relation between
the independent variables (the internal SME
characteristics) and the dependent variable
(overall innovation performance). The internal
SME characteristics are further specified as
strategy, process and organization based on the
frameworks shown in Table 1. These concepts
are further explained in the following sub-
sections. Each independent variable (internal
characteristic) is described by (1) defining the
variable, (2) explaining the relation between
the variable and innovation performance, and
(3) further specifying the relation between the
variable and the different innovation types. In
this way we structurally build the hypotheses.
Strategy
This section defines the variables that together
make up the strategy construct and links them
to innovation performance. These variables are
business strategy and dominance.
Business strategy represents defining and
planning a focus for the NPD efforts of a small
business unit, division, product line or indi-
vidual project (Kahn, Barczak & Moss, 2006).
It is an agglomeration of decisions through
which a strategic business unit aligns its mana-
Table 1. Comparison of Frameworks of Internal NPD Success Factors
Ernst (2002) Cooper et al.
(2004a, 2004b, 2004c)
Kahn et al. (2006)
Strategy
Clear objectives
Long-term goals
Overall strategy
Strategy
Clear goals
Portfolio management
Resource availability
Resources
Effective allocation
Strategy
Strategic plan
Long-term goals
Resource availability
Portfolio management
Formal and systemic
Ranking of projects
Alignment portfolio
and strategy
Process
Quality of planning
Continuous commercial
assessment
Quality of market research
Process
Formalization
Quality of execution
Market research
Clear product definition
Process
Formalization
Strict rules and procedures
Market research
Clear product definition
Link marketing and R&D
Culture
Free time and skunk works
Resource availability
Organization
Cross-functional teams
Team structure
Role of senior management
Senior management support
People
Culture and climate
Top management support
Team structure
People
Cross-functional teams
Team structure
NPD training
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gerial processes (including its capabilities)
with its environment (Miles et al., 1978).
Having a clear strategy in NPD is vital as
‘undertaking product innovation without a
strategy is like running a war without a mili-
tary strategy’ (Cooper, 2000, p. 38). In relation
to innovation performance, business strategy
is found to be one of the most important
drivers of innovation performance (Cooper,
1984; Cooper & Kleinschmidt, 1995). The best
performers tend to have clearly identified
strategies in place to guide their NPD efforts
(Cooper, Edgett & Kleinschmidt, 2004b).
Miles and Snow (1978) developed a busi-
ness strategy typology which consists of three
strategic types of organizations: defenders,
analysers and prospectors. There is a fourth
strategic type (the so-called reactor), but this
form is a strategic failure, in that inconsisten-
cies exist among its strategy, technology, struc-
ture and process (Miles et al., 1978). Even
though some researchers argue that the valid-
ity of the Miles–Snow typology is uncon-
firmed and that the typology itself is too
narrow and limited (Zahra & Pearce, 1990), the
typology is well known and often used. Com-
bining the Miles–Snow typology with other
internal characteristics (as we did in this
research) overcomes the issue of the typology
being too limited. Ettlie, Bridges and O’Keefe
(1984) link innovation type and business strat-
egy. They find that a more traditional strategy
tends to promote incremental innovation,
while a more aggressive technology strategy
promotes radical innovation. In the Miles–
Snow typology this implies that an analyser
strategy is most suitable for incremental inno-
vation. The analyser strategy tries to improve
its efficiency by improving or enhancing its
products. In contrast, for radical innovation,
the prospector strategy is most suitable, as the
prospector strategy is most strongly focused
on market opportunities and emerging trends.
Table 2 shows the definitions of both the analy-
ser and prospector strategies. The defender
and reactor strategy are omitted, as in theory
these two types are linked neither to success-
ful incremental innovation nor to successful
radical innovation.
SMEs with high dominance rarely have to
change their practices to keep up with the
market and competitors and can control and
Strategy
Business strategy 
Dominance 
Process
Formalization 
Marketing-R&D
Integration
Organization
Climate 
Business Culture 
Team Structure 
Internal SME 
characteristics (pattern) 
Overall
Innovation
Performance
Innovation Type 
Figure 1. Conceptual Framework
Table 2. Definitions of Strategy Types
Prospector We continuously search for market opportunities and regularly experiment
with potential responses to emerging environmental trends. Therefore, we
often are the creators of change and uncertainty to which our competitors
must respond.
Analyser We attempt to maintain a stable, limited line of products or services,
operating routinely and efficiently through the use of formalized structures
and processes. At the same time, we monitor a carefully selected set of
promising new product and market developments in different industries.
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manipulate their environment (Bantel, 1998).
Dess and Beard (1984) characterize the envi-
ronment in terms of instability (or dynamism)
and munificence. Instability is the rate of envi-
ronmental change and the unpredictability
of environmental change. Munificence is the
extent to which the environment can support
sustained growth (Dess & Beard, 1984).
In relation to innovation performance,
having a certain amount of dominance (power
or authority) is important for an SME to be
able to execute the necessary actions to achieve
the goals that are set in the strategy (Simon,
1976). We assume that companies that focus on
radical innovation are ahead of their competi-
tors and the market. The technologies that are
used are so fundamentally new that they can
control their environment with it and have
high dominance. On the other hand, compa-
nies that focus on incremental innovation have
to enhance their products to keep up with the
market.
In summary, we hypothesize that, for suc-
cessful incremental innovation, SMEs should
combine an analyser business strategy with a
low level of dominance. For successful radical
innovation we argue that SMEs should follow
a prospector business strategy, combined with
high levels of dominance.
Process
The variables that together make up the process
construct are formalization and marketing–
R&D integration. This section describes these
variables and links them to innovation
performance.
Formalization of the NPD process is defined
as ‘a system of rules covering the rights and
duties of positional incumbents; a system of
procedures for dealing with work situations’
(Walsh & Dewar, 1987, p. 217). The Product
Development and Management Association
best practices studies find that 60 per cent of
successful organizations use a formal process
(Griffin, 1997). Ernst (2002) summarizes these
findings. He states that ‘the existence of a
formal NPD process, which is comprehen-
sive and characterized by professionalism
throughout the process, especially in terms of
evaluation and selection of new ideas and
development and market introduction, has a
positive effect on the success of new products’
(Ernst, 2002, p. 9). In addition, in their three-
part series, Cooper, Edgett and Kleinschmidt
(2004a, 2004b, 2004c) find similar results. They
indicate that putting a formal NPD process in
place is clearly a strong practice among better
performers. Also the framework of Kahn,
Barczak and Moss (2006) shows that the best-
performing companies (they call it level four
companies) use a formal process.
Ettlie, Bridges and O’Keefe (1984) distin-
guish between innovation types. They find that
high levels of formalization are positively
related to the development of incremental new
products, while low levels of formalization
are needed for successful radical product
development.
Marketing–R&D integration is defined as
the degree to which there is communication,
collaboration and a cooperative relationship
between marketing and R&D (Leenders &
Wierenga, 2002). It involves a cross-functional
process in which the functional areas of mar-
keting on the one hand and R&D on the other
hand are cooperating.
‘Interfunctional coordination and collabora-
tion between R&D and marketing is crucial to
the success of the new product development
process’ (Song, Neeley & Zhao, 1996, p. 552).
Leenders and Wierenga (2002) elaborate on
this by saying that NPD involves a cross-
functional process in which different func-
tional areas have to cooperate to be successful.
For the success of a new product, it is espe-
cially important that market information reach
the NPD function along the entire NPD
process (Mumford, 2000; Ernst, 2002). Cooper,
Edgett and Kleinschmidt (2004c) turn this the
other way around by stating that a lack of solid
market and customer information is a major
cause of new product failure.
In this research it is assumed that the more
radical the innovation, the less important
market information is, because radical inno-
vation deals with the emergence of a new
dominant paradigm instead of dealing with
complementary assets (Cesaroni, Di Minin &
Piccaluga, 2005). Thus, we argue that SMEs
that aim for high incremental innovation per-
formance should have high levels of formal-
ization and marketing–R&D integration. In
contrast, we argue that, for successful radical
innovation, SMEs should combine low levels
of both formalization and marketing–R&D
integration.
Organization
The variables climate, culture and team structure
together form the organization construct. The
definition of these variables and their relation
to innovation performance are described in
this section.
The climate that Cooper, Edgett and Klein-
schmidt (2004a) refer to is the organizational
climate as defined by the attitude of the indi-
viduals concerning the organization – its
degree of trust, conflict, morale, rewards
equity, leader credibility, resistance to change
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and scapegoating as seen by the individuals
(Burton, Lauridsen & Obel, 2004). It is
regarded as an attribute of the organization, a
conglomerate of attitudes, feelings and behav-
iours that characterizes life in the organization
(Ekvall, 1996). More precisely, climate is shared
perceptions, both formal and informal, of
organizational policies, practices and proce-
dures (Reichers & Schneider, 1990). In an
entrepreneurial climate, employees have (1)
the possibility to use a set portion of their
workday for independent work developing
their own ideas (free time) and (2) support for
work on unofficial projects (skunk works)
(Cooper and Kleinschmidt, 1995; Ernst, 2002).
In relation to innovation performance,
climate is an enabler of creative processes that
lead to new ideas in organizations. It is an
intervening variable which affects the results
of the operations of the organization (Eisen-
hardt, 1989; Ekvall, 1996). Organizational
climate interacts with the organizational
context to influence innovation performance
(Nystrom, Ramamurthy & Wilson, 2002). One
of the resources that should be available in
order to improve innovation performance
is idea time and freedom for employees
(Mumford, 2000). These are the key elements
of an entrepreneurial climate (Cooper & Klein-
schmidt, 1995; Cooper, Edgett & Kleinschmidt,
2004a). An entrepreneurial climate translates
into ideation, free time, skunk works and
available resources (bootstrapping) (Cooper &
Kleinschmidt, 1995).
In all NPD, regardless of innovation type,
the presence of an ‘entrepreneurial climate’
is needed (Cooper & Kleinschmidt, 1995;
Cooper, Edgett & Kleinschmidt, 2004a) in
order to achieve high innovation performance.
Organizational culture is defined as the
shared beliefs and values held by an orga-
nization’s members (Smart & St. John, 1996).
Or, according to Burton, Lauridsen and Obel
(2004, p. 70), ‘culture is a pattern of knowledge,
belief, and behavior that includes social forms’.
Culture is a common set of shared mean-
ings or understandings about the group/
organization and its problems, goals and prac-
tices (Reichers & Schneider, 1990).
In relation to innovation performance, orga-
nizational culture is regarded as the context in
which innovation takes place (Prajogo & Sohal,
2001). The more innovative this context, the
higher the innovation performance. According
to Prajogo and Sohal (2001) this implies that
the propensity for innovation is inherent in the
members of the organization. Cameron and
Ettington (1988) defined four types of culture
divided on a two-dimensional scale. On the
horizontal axis the scale ranges from an inter-
nal, short-term orientation to an external, long-
term orientation. On the vertical axis the scale
ranges from flexibility and spontaneity to sta-
bility, control and predictability. Cameron
and Ettington distinguish between the clan
culture (internal orientation and flexibility),
the adhocracy culture (external orientation and
flexibility), the hierarchy culture (internal ori-
entation and stability), and the market culture
(external orientation and stability). Smart and
St. John (1996) use the four culture types of
Cameron and Ettington (1988) and link them
to organizational performance. They find that
different culture types are related to higher
levels of performance on different effective-
ness dimensions. When looking at the four dif-
ferent types of culture and taking the different
innovation types into account, it is expected
that radical innovation projects require an
adhocracy culture. These projects are external
and long-term oriented and focused on flex-
ibility and spontaneity. Incremental innovation
projects are more short-term oriented and
focused on stability, control and predictability.
Therefore, it is expected that companies with a
focus on incremental innovation use a hierar-
chy culture to achieve high innovation perfor-
mance. Based on Cameron and Ettington’s
model, only the adhocracy and hierarchy cul-
tures are considered in this research.
Culture should not be confused with
climate. Culture refers to the deep structure of
organizations, which is rooted in the values,
beliefs and assumptions held by organiza-
tional members. In contrast, climate portrays
organizational environments as being rooted
in the organization’s value system, but tends to
present these social environments in relatively
static terms. Climate is often considered to be
relatively temporary, whereas culture is more
stable over time (Denison, 1996). Culture exists
at a higher level of abstraction than climate,
and climate is a manifestation of culture. Orga-
nizational culture deals with beliefs, percep-
tions and behaviour, whereas organizational
climate has been built up from measures or
qualitative assessments of individual percep-
tion (Pettigrew, 1990).
The team structure we refer to in this
research is the structure of cross-functional
product development teams. Cross-functional
teams are project teams that consist of differ-
ent capabilities and disciplines. These cross-
functional teams are important for NPD as
effective product and process development
requires the integration of specialized capabili-
ties (Clark & Wheelwright, 1992). The rapid
change and diffusion of technology and bur-
geoning global competition have intensified
the need for complex and highly novel product
innovations. In this context, the use of cross-
functional teams has become very important
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(McDonough, 2000). Firms interested in im-
proving both proficiency in their development
process and the survival rate of new products
should promote cross-functional integration
(Thieme, Song & Shin, 2003). This is also in
line with the research of Sosa, Eppinger and
Rowles (2004), who state that complex product
development requires structuring the organi-
zation into groups of cross-functional design
teams to design systems and components, and
with the research of Cooper, Edgett and
Kleinschmidt (2004a), who have identified
the presence of cross-functional teams as a
common factor in organizations they rated as
best performers.
Clark and Wheelwright (1992) have identi-
fied a number of structures for cross-
functional project teams: (1) functional team
structure, (2) lightweight team structure, (3)
heavyweight team structure, and (4) autono-
mous team structure. Which project structure
is most suitable depends on the environment,
organization size and innovation type.
In their research Ettlie, Bridges and
O’Keefe (1984) find structural differences for
incremental and radical innovation. They find
that incremental innovation depends more on
traditional structures and radical innovation
depends more on informal structures. In
addition, Clark and Wheelwright (1992) write
that, when companies push to develop new
products quickly, without distraction from
other tasks (but without losing sight of orga-
nizational procedures), a lightweight team
structure is most suitable. Furthermore, they
find that radical innovation projects require
team members to have freedom to generate
ideas that are different from current practices,
as is possible in the autonomous team struc-
ture. In line with the research of Clark and
Wheelwright (1992) and Ettlie, Bridges and
O’Keefe (1984), we hypothesize that the light-
weight team structure can be found in incre-
mental innovation and the autonomous team
structure in radical innovation.
We therefore hypothesize that successful
incremental innovation requires a combination
of an entrepreneurial climate, a hierarchy
culture and a lightweight team structure. In
addition we hypothesize that SMEs should
combine an entrepreneurial climate with an
adhocracy culture and autonomous team
structure to achieve high radical innovation
performance.
Successful Patterns
From the literature discussed above we
selected the theories we believe are the most
determinative in their field. With the help of
these selected references, we constructed two
internal patterns that lead to high innovation
performance. Both the selected references and
the patterns are shown in Table 3. This table
shows the variables described in the previous
section and their link with innovation perfor-
mance. Organizational pattern 1 includes the
values of the variables that theory suggests
Table 3. Organizational Pattern Typology Overview
Selected references Theoretical
organizational
pattern 1
Theoretical
organizational
pattern 2
Organizing for
radical innovation
Organizing for
incremental
innovation
Strategy Miles and Snow (1978) Prospector Analyser
Dominance Bantel (1998) High level Low level
Formalization Griffin and Page (1996) No formalized
processes
Formalized
processes
Marketing-R&D
integration
Leenders and Wierenga (2002) Low level High level
Climate Ekvall (1996) and Cooper
and Kleinschmidt (1995)
Entrepreneurial Entrepreneurial
Culture Cameron and Ettington (1988) Adhocracy Hierarchy
Team structure Clark and Wheelwright (1992) Autonomous Lightweight
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lead to high overall innovation performance
when the focus is on radical innovation. Orga-
nizational pattern 2 shows the values of the
variables for the organization of incremental
innovation. It is important to keep in mind that,
for this research, the combination of these vari-
ables is important. We look at patterns of inter-
nal characteristics in relation to innovation
performance and not at the individual organi-
zational characteristics in relation to innova-
tion performance.
The hypotheses that are tested in this
research are:
H1a: For SMEs with a focus on incremental
innovation, innovation performance will be high
when their internal organization is in line with
pattern 2.
H1b: For SMEs with a focus on radical innova-
tion, innovation performance will be high when
their internal organization is in line with
pattern 1.
High innovation performance, as included in
the hypotheses, means that the achieved inno-
vation performance is higher than the average
innovation performance of the subset of
companies.
Methodology
The research described in this paper is survey
research. Data collection is carried out with the
specific aim of testing the adequacy of the con-
cepts developed in relation to the phenom-
enon, of hypothesized linkages among the
concepts, and of the validity boundary of the
models (Forza, 2002). The research is part of
the international research project ‘Patterns in
New Product Development’ which aims to
develop new knowledge in the field of NPD.
Sampling Process
Europe and Australia
In Europe and Australia, companies were
selected based on sector (first two digits of SIC
codes). Table 4 shows the different datasets
that were used to select companies and the
responses in each country. Publicly available
information, mainly web-based, was then used
to determine the possible suitability of these
companies. Firms were contacted by telephone
to ensure their suitability in terms of numbers
of staff engaged in NPD, which needed to be at
least five full-time employees (FTEs); 1,480
companies were found that met this criterion.
Of these, 423 companies indicated their will-
ingness to participate in this study and a ques-
tionnaire was sent to them. The contact person
was asked to distribute the questionnaire to a
manager who has been involved in developing
new products in their organization or who
has knowledge of overall new product pro-
grammes in their organization. Follow-up
phone calls and e-mails were used to increase
the response rate.
United States
Sampling in the United States consisted of 500
randomly selected firms from all non-service
firms listed in the World Business Directory. A
pre-survey letter requesting pre-approval for
participation was sent to all 500 firms. A total
Table 4. Sampling Data from Europe and Australia
Country Sampling
frame
First
selection
Suitable Willing to
participate
No. of firms
participating
Belgium EPO 67 46 11 3
Denmark Nnerhverv 145 145 36 31
Finland Voitto 60 60 15 13
Netherlands EPO 178 119 34 14
FME 2,500 200 29 23
Chamber of Commerce 200 121 21 13
Norway Diagnose 551 154 125 8
Portugal Convenience sample 11 11
Spain DUNS 109 35 31 19
Turkey 600 600 110 52
Total 4,410 1,480 423 187
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of 186 firms agreed to participate and provided
a contact person, while 36 companies declined
to participate, 42 letters were returned due to
invalid contact person or address, and 236
companies did not respond. The questionnaire
was sent to 422 firms (the 186 firms that agreed
to participate and the 236 non-responding
firms from the pre-survey). Just as in the other
countries, the contact person was asked to dis-
tribute the questionnaire to a manager who
has been involved in developing new products
in their organization or who has knowledge
of overall new product programmes in their
organization. To increase the response rate,
four follow-up mailings were sent to the
companies.
Data Description
Europe and Australia
Of the 423 European and Australian compa-
nies that received questionnaires, 187 returned
completed questionnaires, resulting in a re-
sponse rate of 44.21 per cent. The European
dataset includes 130 SMEs from eight different
European countries. The range of the number
of FTEs in the companies is shown in Table 5
and is based on the categorization on Euro-
pean Standards (Commission of the European
Communities, 2003).
United States
Of the 422 US companies that received ques-
tionnaires, 164 returned usable questionnaires.
For the United States, the response rate was
38.86 per cent. The US dataset includes 69
SMEs. The range of the number of FTEs in
these companies is shown in Table 5.
Measurements
Overall innovation performance was mea-
sured as a scale variable using the sales per-
centage performance measurement of Cooper
and Kleinschmidt (1995). They find that, out
of 10 performance measurements, this mea-
surement most clearly indicates whether a
company is successful in NPD at the firm level
(Cooper & Kleinschmidt, 1995).
Measurements for Strategy
To measure the nominal variable business
strategy, the business strategy types of Miles
and Snow (1978) were used. Companies were
asked to indicate whether they consider them-
selves to be analysers, prospectors, defenders
or reactors. In addition to the business strategy
types, the level of dominance of the SME in its
environment was measured as in Bantel (1998)
and then translated into a nominal variable.
SMEs were asked to what extent they must
change their practices to keep up with the
market and competitors and to what extent
they can control and manipulate their environ-
ment to their own advantage.
Measurements for Process
The level of formalization was measured on a
nominal scale by presenting multiple descrip-
tions of development processes of a business
unit. The respondents were asked to indicate
which development process most closely
Table 5. Full-Time Equivalent (FTE) Categorization per Country
Full-time equivalent (FTE) Total
2–9 FTE 10–49 FTE 50–250 FTE
Country Belgium 0 0 1 1
Denmark 2 9 9 20
Finland 0 2 2 4
Netherlands 1 14 18 33
Norway 0 1 5 6
Portugal 0 1 9 10
Spain 4 5 5 14
Turkey 11 17 14 42
US 0 28 41 69
Total 18 77 104 199
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describes the development process that is used
in their business unit. To analyse marketing–
R&D integration, the respondents were asked
to indicate on 7-point Likert scales to what
extent both departments share information, to
what extent conflicts between both depart-
ments are constructive, and to what extent
both departments are more like teammates
than competitors.
Measurements for Organization
The presence of an entrepreneurial climate
(nominal variable) was measured by asking
the respondents to indicate on a 7-point Likert
scale to what extent employees have the
freedom to define their own work and to what
extent there is time for people to develop
unplanned new ideas. To measure the nominal
variable business culture, the business culture
types of Cameron and Ettington (1988) were
used. Respondents were asked to indicate
whether they have a clan, adhocracy, hierarchy
or market business culture. To measure the
nominal variable team structure, the team
structure types of Clark and Wheelwright
(1992) were used. In the survey, respondents
were asked to indicate whether they use
a functional, lightweight, heavyweight or
autonomous team structure.
Data Analysis Techniques
Prior to the data analysis, we split the dataset
in two subsets: one with SMEs that focus on
incremental innovation and one with SMEs
that focus on radical innovation. Each of these
subsets was analysed separately.
To test the hypotheses, simultaneous analy-
sis of multiple variables is needed. We chose to
conduct cluster analyses in both subsets as this
enables a holistic view and analyses of the data.
In cluster analysis a sample of entities is clas-
sified into a smaller number of mutually
exclusive subgroups based on the similarities
between subgroups (Forza, 2002). From the
various types of cluster analyses that are avail-
able, the two-step cluster analysis was selected
because only in this type of cluster analyses can
both continuous and categorical variables be
processed at the same time (Norusis, 2009). The
independent variables were business strategy,
dominance, formalization, marketing–R&D
integration, (entrepreneurial) climate, business
culture and team structure, while the depen-
dent variable was innovation performance.
To examine whether innovation performance
of the identified clusters differs significan-
tly, analysis of variance (ANOVA) tests were
conducted.
Results
From the dataset, 100 companies have a focus
on incremental innovation projects. A two-step
cluster analysis was conducted on these com-
panies in order to test hypothesis 1a.
First, we find that companies in our dataset
that focus on incremental innovation indeed
share a pattern in their internal organization.
In our dataset we can distinguish between two
groups, also called clusters as they are the
outcome of the cluster analysis (see Table 6).
Cluster 1 includes 56 companies, which is
62.9 per cent of the incremental dataset. Cluster
2 includes 33 companies (37.1 per cent). The
mean innovation performance of both clusters
is shown in Table 7. The innovation perfor-
mance of both clusters is significantly different
(p < 0.05) as shown by the ANOVA results dis-
played in Table 8. The innovation performance
of cluster 1 is significantly higher than that
of cluster 2. The innovation performance of
cluster 1 is also higher than the average innova-
tion performance of the incremental dataset.
Second, as a result of the cluster analysis, we
find the organizational pattern that is dominant
in the cluster. Companies that focus on incre-
mental innovation and that achieve high inno-
vation performance have an organizational
configuration that combines an analyser or
Table 6. Cluster Distribution of Incremental
Innovation
N % of
Combined
% of
Total
Cluster 1 56 62.9 56.0
Cluster 2 33 37.1 33.0
Combined cluster 89 100.0 89.0
Excluded cases 11 11.0
Total 100 100.0
Table 7. Scores on Innovation Performance per
Cluster for Incremental Innovation
Two-step
cluster
number
Mean N Std.
deviation
Cluster 1 74.82 56 15.541
Cluster 2 64.76 33 20.813
Total 71.09 89 18.231
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prospector business strategy with an adhoc-
racy business culture. Furthermore, they have a
high level of marketing–R&D integration. Half
of the companies have high dominance in their
environment, and the other half have low
dominance. Most of the time they do not use
formalized processes. The team structure they
use is the functional team structure. In 52 out of
56 companies in this cluster, an entrepreneurial
climate is present. Based on theorywe expected
that the organizational pattern that leads to
high innovation performancewould include an
analyser strategy, with a low level of domi-
nance, a high level of marketing–R&D integra-
tion, formalized processes, a hierarchy culture,
a lightweight team structure and an entrepre-
neurial climate. Table 9 shows that there are
differences between theory and practice in
the areas of business strategy, formalization,
business culture and team structure. We will
discuss these differences in the next section.
In addition, our results indicate the differ-
ences between the organizational pattern that
leads to high innovation performance and the
less successful organizational pattern in terms
of innovation performance. The differences
can be found in the areas of business strategy,
dominance, marketing–R&D integration and
(entrepreneurial) climate. Cluster 1 is domi-
nated by analyser and prospector business
strategies. The other cluster is dominated
solely by an analyser business strategy. The
companies in cluster 2 mainly have low
dominance in their environment and low
marketing–R&D integration, instead of high
scores for both variables as in cluster 1. Finally,
30 out of the 33 companies in cluster 2 do not
have an entrepreneurial climate.
Discussion
In this study we show that SMEs that achieve
high innovation performance and focus on
incremental innovation projects share a con-
figuration in their internal organization. The
configuration that was found to lead to high
innovation performance in practice gives an
indication of the internal organization that
might be recommended for incrementally
focused SMEs. In this configuration, an analy-
ser or prospector business strategy is com-
bined with an adhocracy business culture, a
high level of marketing–R&D integration, no
Table 8. ANOVA Test Results of the Innovation Performance per Cluster for Incremental Innovation
Sum of
squares
df Mean
square
F-statistics Sig.
Between groups 2,103.006 1 2,103.006 6.740 0.011
Within groups 27,146.275 87 312.026
Total 29,249.281 88
Table 9. Comparison of a Successful Internal Organization for Incremental Innovation from, Both Theory
and Practice
Theoretical
organizational pattern
Organizational
pattern in practice
Organizing for
incremental innovation
Organizing for
incremental innovation
Business strategy Analyser Prospector/Analyser
Dominance Low level High/Low level
Formalization Formalized processes No formalized processes
Marketing-R&D integration High level High level
(Entrepreneurial) climate Entrepreneurial Entrepreneurial climate
Business culture Hierarchy Adhocracy
Team structure Lightweight Functional
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formalized processes, a functional team struc-
ture and an entrepreneurial climate.
The results indicate that the main differ-
ences between theory and practice can be
found in the variables business strategy, for-
malization, business culture and team struc-
ture. Even though theory suggested that the
best-performing (incrementally focused) com-
panies use formalized processes, this is not the
case in practice. This might be explained by the
fact that in incremental innovation the amount
of risk and uncertainty is lower. Companies
know what they are doing: it becomes more a
matter of routine. Either the analyser or pros-
pector strategy is used instead of just the
analyser strategy. The strong presence of the
prospector strategy can be explained by
the size of the companies in the dataset. SMEs
that want to achieve high innovation perfor-
mance cannot afford to be expectant or passive
with regard to market opportunities. Put more
strongly, a company has to be the creator of
change in its market. With regard to team
structure for incremental innovation, a project
steering committee is possibly too heavy for
the type of work to be done and the size of the
company. In incremental innovation the devel-
opment process is well known and each func-
tional department knows its role. Therefore the
functional team structure is more applicable.
Instead of the hierarchy culture, an adhocracy
business culture is present because the adhoc-
racy culture better fits the prospector strategy
than the hierarchy culture does. The hierarchy
culture is internally focused and aims for sta-
bility and control. This does not fit the pros-
pector strategy. In contrast, in the adhocracy
culture, the orientation is external and on the
long term. It has an innovation-oriented and
entrepreneurial focus, which fits the prospec-
tor strategy.
The literature from which the theoretical
organizational pattern and the hypotheses
were constructed focus mainly on one vari-
able. In this research, we focused on multiple
variables at the same time, because in practice
companies combine multiple organizational
characteristics that are interrelated. This
explains the differences between the theory
and our results.
Conclusions and Further Research
This research adds to the current body of
knowledge in that it compares high- and low-
performing SMEs based on competence differ-
ences. It also presents companies with a clear
indication of how to configure their internal
organization to achieve high innovation
performance for incremental innovation. By
taking a holistic view, the disadvantages of
reductionism have been overcome.
In line with theory, we indeed found a clear
pattern in the internal organization of incre-
mentally focused SMEs that achieve high inno-
vation performance. However, the internal
pattern we found differs from the pattern that
was suggested by theory. This can be explained
by (1) the fact that most theory is focused on
large firms whereas our research focuses on
SMEs and (2) the fact that most theory focuses
on one variable and thus implies that these
theories are not applicable in practice.
Furthermore we find that incrementally
focused SMEs that achieve high innovation
performance combine an analyser or prospec-
tor business strategy with an adhocracy busi-
ness culture. They also have a high level of
marketing–R&D integration. Most of the time
they do not use formalized processes. They
use a functional team structure in an entrepre-
neurial climate.
We have overcome some reductionism,
because we used the interaction approach in
clustering the companies. Using the systems
approach to explore the interrelations between
the variables in further research would be
another step forward in overcoming reduc-
tionism.
For further research it might also be inter-
esting to conduct cross-country and cross-
industry analyses. The Patterns in NPD
database is a very rich database with data from
a variety of countries and sectors, but for our
research the sample size was too small to
control for both countries and industries.
Further research into the internal configuration
used by successful radically focused compa-
nies is also of interest to establish whether a
distinction between innovation types really
matters and is necessary (as suggested in
theory). Because we collected data at one point
in time, and as NPD is dynamic and changes
over time, longitudinal analysis of research
results might be worthwhile as well. This
research focused on the internal configuration
of SMEs, but as SMEs often collaborate in NPD
with external partners, the external configura-
tion also influences the overall innovation per-
formance. By taking the external characteristics
of the SME into account, the relation between
the overall innovation performance and orga-
nizational characteristics (internal and exter-
nal) would become even clearer.
Note
1. According to European standards, SMEs are
defined as companies that have 250 or fewer full-
time employees (Commission of the European
Communities, 2003).
220 CREATIVITY AND INNOVATION MANAGEMENT
Volume 18 Number 3 2009
© 2009 Blackwell Publishing Ltd
References
Afuah, A. (1998) Innovation Management. Oxford
University Press, New York.
Bantel, K. (1998) Technology-Based ‘Adolescent’
Firm Configurations: Strategy, Identification,
Context, and Performance. Journal of Business
Venturing, 13, 205–30.
Burton, R.M., Lauridsen, J. and Obel, B. (2004) The
Impact of Organizational Climate and Strategic
Fit on Firm Performance. Human Resource Man-
agement, 43, 67–82.
Cameron, K.S. and Ettington, D.R. (1988) The Con-
ceptual Foundations of Organizational Culture.
In Smart, J.C. (ed.), Higher Education: Handbook of
Theory and Research, New York, 356–96.
Cesaroni, F., Di Minin, A. and Piccaluga, A. (2005)
Exploration and Exploitation Strategies in Indus-
trial R&D. Creativity and Innovation Management,
14, 222–32.
Clark, K.B. andWheelwright, S.C. (1992)Organizing
and Leading ‘Heavyweight’ Development Teams.
California Management Review, Spring, 9–28.
Commission of the European Communities (2003)
Commission Recommendation of 6 May 2003
Concerning the Definition of Micro, Small and
Medium-Sized Enterprises (notified under docu-
ment number C (2003) 1422) 2003/362/EC. Official
Journal of the European Union, 46 (L124), 36–42.
Cooper, R.G. (1984) How New Product Strategies
Impact on Performance. Journal of Product Innova-
tion Management, 1, 5–18.
Cooper, R.G. (2000) Product Innovation and Tech-
nology Strategy. Research Technology Management,
43, 38–40.
Cooper, R.G. and Kleinschmidt, E.J. (1995) Bench-
marking the Firm’s Critical Success Factors in
New Product Development. Journal of Product
Innovation Management, 12, 374–91.
Cooper, R.G., Edgett, S.J. and Kleinschmidt, E.J.
(2004a) Benchmarking Best NPD Practices –
I. Research Technology Management, January–
February, 31–43.
Cooper, R.G., Edgett, S.J. and Kleinschmidt, E.J.
(2004b) Benchmarking Best NPD Practices –
II. Research Technology Management, May–June,
50–9.
Cooper, R.G., Edgett, S.J. and Kleinschmidt, E.J.
(2004c) Benchmarking Best NPD Practices – III.
Research Technology Management, November–
December, 43–55.
Denison, D.R. (1996) What is the Differences
between Organizational Culture and Organiza-
tional Climate? A Native’s Point of View on a
Decade of Paradigm Wars. Academy of Manage-
ment Review, 21, 619–54.
Dess, G.G. and Beard, D.W. (1984) Dimensions of
Organizational Task Environment. Administrative
Science Quarterly, 29, 52–73.
Dewar, R.D. and Dutton, J.E. (1986) TheAdoption of
Radical and Incremental Innovations: An Empiri-
cal Analysis. Management Science, 32, 1422–33.
DeWeerd-Nederhof, P.C. (1998) New Product De-
velopment Systems: Operational Effectiveness and
Strategic Flexibility. University of Twente.
DeWeerd-Nederhof, P.C., Bos, G.J., Visscher, K.,
Gomes, J.F. and Kekale, K. (2007) Patterns in
NPD: Searching for Consistent Configurations.
A Study of Dutch, Finnish, and Portuguese
Cases. International Journal of Business Innovation
Research, 1, 315–36.
Drazin, R. and Van de Ven, A.H. (1985) The
Concept of Fit in Contingency Theory. In Cum-
mings, L.L. and Staw, B.M. (eds.), Research in
Organizational Behavior, Vol. 7. JAI Press, Green-
wich, CT.
Eisenhardt, K.M. (1989) Building Theory from Case
Study Research. Academy of Management Review,
14, 532–50.
Ekvall, G. (1996) Organizational Climate for Cre-
ativity and Innovation. European Journal of Work
and Organizational Psychology, 5, 105–23.
Ernst, H. (2002) Success Factors of New Product
Development: A Review of the Empirical Litera-
ture. International Journal of Management Review, 4,
1–40.
Ettlie, J.E., Bridges, W.P. and O’Keefe, R.D. (1984)
Organization Strategy and Structural Differences
for Radical versus Incremental Innovation.
Management Science, 30, 682–95.
Forza, C. (2002) Survey Research in Operations
Management: A Process-Based Perspective. Inter-
national Journal of Operations & ProductionManage-
ment, 22, 152–94.
Garcia, R. and Calantone, R. (2002) A Critical Look
at Technological Innovation Typology and Inno-
vativeness Terminology: A Literature Review.
Journal of Product Innovation Management, 19, 110–
32.
Griffin, A. (1997) PDMA Research on New Product
Development Practices: Updating Trends and
Benchmarking Best Practices. Journal of Product
Innovation Management, 14, 429–58.
Griffin, A. and Page, A.L. (1996) PDMA Success
Measurement Project: Recommended Measures
for Product Development Success and Failure.
Journal of Product Innovation Management, 13, 478–
96.
Hanna, V. and Walsh, K. (2002) Small Firm Net-
works: A Successful Approach to Innovation?
R&D Management, 32, 201–7.
Kahn, K.B., Barczak, G. and Moss, R. (2006) PER-
SPECTIVE: Establishing an NPD Best Practices
Framework. Journal of Product Innovation Manage-
ment, 23, 106–16.
Kaufmann, A. and Tödtling, F. (2002) How Effective
is Innovation Support for SMEs? An Analysis of
the Region of Upper Austria. Technovation, 22,
147–59.
Koberg, C.S., Detienne, D.R. and Heppard, K.A.
(2003) An Empirical Test of Environmental, Orga-
nizational, and Process Factors Affecting Incre-
mental and Radical Innovation. Journal of High
Technology Management Research, 14, 21–45.
Leenders, M.A.A.M. and Wierenga, B. (2002) The
Effectiveness of Different Mechanisms for Inte-
grating Marketing and R&D. Journal of Product
Innovation Management, 19, 305–17.
McDonough, E.F., III (2000) Investigation of Factors
Contributing to the Success of Cross-Functional
Teams. Journal of Product Innovation Management,
17, 221–35.
Meyer, A.D., Tsui, A.S. and Hinings, C.R. (1993)
Configurational Approaches to Organizational
INTERNAL SME CHARACTERISTICS AND HIGH PERFORMANCE 221
Volume 18 Number 3 2009
© 2009 Blackwell Publishing Ltd
Analysis. Academy of Management Journal, 36,
1175–95.
Michael, S.C. and Palandjian, T.P. (2004) Organiza-
tional Learning in New Product Introductions.
Journal of Product Innovation Management, 21, 268–
76.
Miles, R.E. and Snow, C.C. (1978) Organizational
Strategy, Structure, and Process. McGraw-Hill,
New York.
Miles, R.E., Snow, C.C., Meyer, A.D. and Coleman,
H.J., Jr. (1978) Organizational Strategy, Structure,
and Processes. Academy of Management Review, 3,
546–62.
Miller, D. and Friesen, P.H. (1982) Innovation in
Conservative and Entrepreneurial Firms: Two
Models of Strategic Momentum. Strategic Man-
agement Journal, 3, 1–25.
Miller, D. and Friesen, P.H. (1984) Organizations: A
Quantum View. Prentice-Hall, Englewood Cliffs,
NJ.
Mumford, M.D. (2000) Managing Creative People:
Strategies and Tactics for Innovation. Human
Resource Management Review, 10, 313–51.
Nooteboom, B. (1994) Innovation and Diffusion in
Small Firms: Theory and Evidence. Small Business
Economics, 6, 327–47.
Norusis, M.J. (2009) Cluster Analysis. In SPSS 16.00
Statistical Procedures Companion. Prentice-Hall,
Englewood Cliffs, NJ.
Nystrom, P.C., Ramamurthy, K. and Wilson, A.L.
(2002) Organizational Context, Climate and Inno-
vativeness: Adoption of Imaging Technology.
Journal of Engineering and Technology Management,
19, 221–47.
O’Regan, N., Ghobadian, A. and Sims, M. (2006)
Fast Tracking Innovation in Manufacturing SMEs.
Technovation, 26, 251–61.
Parry, M.P., Song, X.M., DeWeerd-Nederhof, P.C.
and Visscher, K. (2009) The Impact of NPD Strat-
egy, Product Strategy, and NPD Processes on Per-
cieved Cycle Time. Journal of Product Innovation
Management, 23, forthcoming.
Pettigrew, A.M. (1990) Organizational Climate and
Culture: Two Constructs in Search of a Role.
In Schneider, B. (ed.), Organizational Climate
and Culture, 1st edn. Jossey-Bass, San Francisco,
CA.
Prajogo, D.I. and Sohal, A.S. (2001) TQM and Inno-
vation: A Literature Review and Research Frame-
work. Technovation, 21, 539–58.
Reichers, A.E. and Schneider, B. (1990) Climate
and Culture: An Evolution of Constructs. In
Schneider, B. (ed.), Organizational Climate and
Culture, 1st edn. Jossey-Bass, San Francisco, CA.
Salomo, S., Strecker, N. and Talke, K. (2007) Inno-
vation Strategy – Investigating the Performance
Effects of Innovativeness, Familiarity, Driver of
Innovation, and Innovation Field Orientation. 14th
International Product Development Management
Conference, Porto, Portugal.
Simon, H.A. (1976) Administrative Behaviour. The
Free Press, New York.
Smart, J.C. and St. John, E.P.S. (1996) Organizational
Culture and Effectiveness in Higher Education: A
Test of the ‘Culture Type’ and ‘Strong Culture’
Hypotheses. Educational Evaluation and Policy
Analysis, 18, 219–41.
Song, X.M., Neeley, S.M. and Zhao, Y. (1996) Man-
aging R&D – Marketing Integration in the New
Product Development Process. Industrial Market-
ing Management, 25, 545–53.
Sosa, M.E., Eppinger, S.D. and Rowles, C.M. (2004)
The Misalignment of Product Architecture and
Organizational Structure in Complex Product
Development. Management Science, 50, 1674–
89.
Thieme, R.J., Song, X.M. and Shin, G.C. (2003)
Project Management Characteristics and New
Product Survival. Journal of Product Innovation
Management, 20, 104–19.
Walsh, J.P. and Dewar, R.D. (1987) Formalization
and the Organizational Life Cycle. Journal of Man-
agement Studies, 24, 215–31.
Wheelwright, S.C. and Clark, K.B. (1992) Creating
Project Plans to Focus Product Development.
Harvard Business Review, 70, 70–82.
Zahra, S.A. and Pearce, J.A., II (1990) Research Evi-
dence on the Miles–Snow Typology. Journal of
Management, 16, 751–68.
Annemien Pullen is a PhD candidate at the
School of Management and Governance
of the University of Twente. She holds a
master’s degree in Industrial Engineering
and Management. Her current research is
focused on organizational aspects of the
development of new medical devices in
small- and medium-sized enterprises.
Petra de Weerd-Nederhof is Professor of
Organization Studies and Innovation and
Programme Director of Business Adminis-
tration at the School of Management and
Governance of the University of Twente.
She obtained her PhD at the University of
Twente in 1998. Her current research is
focused on organizational aspects of R&D,
NPD and Innovation Management.
Aard Groen is scientific director of
Nikos, the Dutch Institute for Knowledge-
Intensive Entrepreneurship at the Univer-
sity of Twente, the Netherlands. Groen’s
research interest is focused on knowledge-
intensive entrepreneurship in networks.
He has published in journals and books on
entrepreneurship, marketing, university–
industry interaction and innovation and
technology dynamics. Groen received his
Masters in public administration from the
University of Twente, and his PhD in busi-
ness administration from the University of
Groningen.
Michael Song holds the Charles N.
Kimball, MRI/Missouri Endowed Chair in
Management of Technology and Innovation
and is Executive Director of the Institute
for Entrepreneurship and Innovation at
the University of Missouri-Kansas City
(UMKC). Dr Song also serves as Scientific
Advisor to the Institute for Governance
Studies at University of Twente, the Neth-
erlands. Dr Song received an MS from
222 CREATIVITY AND INNOVATION MANAGEMENT
Volume 18 Number 3 2009
© 2009 Blackwell Publishing Ltd
Cornell University and an MBA and PhD
from the University of Virginia. Dr Song
was ranked as The No. 1 Innovation Man-
agement Scholar by the Journal of Product
Innovation Management in 2007, one of the
top 20 technology management scholars by
R&D Management in 2006, one of the most
prolific researchers in technology innova-
tion management field by the International
Association of Technology Management in
2004 and in 2009, and among the ‘most-
cited scientists in economics and business’
over a ten-year period by Essential Science
Indicators. He received the 2005 Excellence
in Research Award from the American Mar-
keting Association. Dr Song is associate
editor of six academic journals and serves
on the editorial board of several top aca-
demic journals. Dr Song has published over
90 articles in academic journals including
Management Science, Strategic Management
Journal, Academy of Management Journal,
Journal of Marketing Research, Marketing
Science, Journal of Marketing, Journal of the
Academy of Marketing Science, Journal of
International Business Studies, Journal of
Operations Management, Journal of Product
Innovation Management, among others.
Olaf Fisscher has been at the University
of Twente since 1989. He holds a Masters
degree in Industrial Engineering Manage-
ment. He obtained his PhD in Social Sci-
ences at the University of Groningen in
1986 on the management and organization
of R&D laboratories. His research is
focused on Organizing for Innovation and
Organizing for Corporate Social Responsi-
bility. Currently he is Professor of Organi-
zation Studies and Business Ethics and
Director of Continuing Education at the
School of Management and Governance,
University of Twente.
INTERNAL SME CHARACTERISTICS AND HIGH PERFORMANCE 223
Volume 18 Number 3 2009
© 2009 Blackwell Publishing Ltd
